Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.022; wR factor = 0.055; data-to-parameter ratio = 22.6.
In the crystal structure of the title compound, (C 7 H 15 ClN 2 )- [CuCl 4 ], a weak intermolecular N-HÁ Á ÁCl hydrogen bond is observed between the organic dication and the tetrahedral [CuCl 4 ] 2À anion. The organic dication is distorted, as indicated by the N-C-C-N torsion angles, which range from 16.76 (4) to 19.54 (3) .
Related literature
For related 1,4-diazabicyclo[2.2.2]octane tetrachloridocuprate(II) and tetrachloridocobaltate(II) structures, and related references therein, see: ; . For phase transitions of ferroelectric materials, see: Zhang et al. (2008) ; Ye et al. (2009) .
Experimental
Crystal data Hydrogen-bond geometry (Å , ). dependent dications one is almost undistorted with torsion angles between 0.6 (6) and 0.9 (5)°, whereas the other dication is distorted exhibiting torsion angles in the range of 5.5 (5) and 7.9 (5)° . In the isotypic cobalt(II) structure , two independent dications are slightly distorted with torsion angles range between 3.0 (4) and 8.7 (4)°.
The [CuCl 4 ] 2-anion in (I) possesses typical Cu-Cl bonds and its lengths range from 2.209 (1) to 2.2559 (9) Å (Table 1) , while the Cl-Cu-Cl angles range from 95.98 (4) to 132.85 (3)°. The bifurcated N-H···(Cl,Cl) hydrogen bonds (Table 2) between the organic dications and the [CuCl 4 ] 2-anions contribute to the stability of crystal packing (Fig. 2 ).
The study of ferroelectric materials has received much attention. Some materials have predominantly dielectric-ferroelectric performance.The title compound was studied as part of our work to obtain potential ferroelectric phase transition materials. Unluckily, the compound has no dielectric anomalies in the temperature range 93-453 K, suggesting that it might be only a paraelectric (Zhang et al., 2008; Ye et al., 2009) .
.2]octane (5.6 g, 0.05 mol) was added in dichloromethane (20 ml) and the mixture was refluxed for 8 h.
On standing for about 16 h at room temperature, the white precipitate of 1-(chloridomethyl)-1,4-diazabicyclo[2.2.2]octan-1-ium chloride was obtained.
The title compound was synthesized by adding a solution of 1-(chloridomethyl)-1,4-diazabicyclo[2.2.2]octan-1-ium chloride (1.97 g, 10 mmol) in HCl (37%, 20 ml) to a solution of CuCl 2 (8 mmol) in 20 ml H 2 O. After a few weeks, brown hygroscopic block crystals of the title compound were obtained on slow evaporation of the solvent.
Refinement
Positional parameters of all H atoms bonded to C and N atoms were calculated geometrically and were allowed to ride on the C and N atoms to which they are bonded, with respective C-H and N-H distances of 0.97 Å and 0.91 Å and with U iso (H) = 1.2U eq (C, N).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level. 
